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TH E  P R O D U C T I O N  O F  L E G U M E  S E E D  h a s  a l w a y s  b e e n  
a n  i m p o r t a n t  s o u r c e  o f  s u p p l e m e n t a l  i n c o m e  f o r  
f a r m e r s  i n  I l l i n o i s .  R e d  c l o v e r  i s  t h e  m o s t  c o m m o n l y  
g r o w n  l e g u m e  s e e d  c r o p  i n  I l l i n o i s ,  w i t h  t h e  s t a t e  h a v ­
i n g  g r e a t e r  a c r e a g e  a n d  t o t a l  p r o d u c t i o n  o f  r e d  c l o v e r  
t h a n  m o s t  o t h e r  s t a t e s .  L e s p e d e z a  a n d  s w e e t c l o v e r  a r e  
a l s o  p r o d u c e d  i n  c o m m e r c i a l  q u a n t i t i e s .  
P o l l i n a t i o n  r e q u i r e m e n t s  
R e d  c l o v e r  a n d  s w e e t c l o v e r  a r e  e s s e n t i a l l y  s e l f - s t e r i l e  
a n d  m u s t  b e  c r o s s - p o l l i n a t e d  b y  i n s e c t s  t o  s e t  s e e d .  
E a c h  f l o r e t ,  o r  i n d i v i d u a l  f l o w e r ,  m u s t  r e c e i v e  p o l l e n  
f r o m  a n o t h e r  f l o r e t  i n  o r d e r  t o  p r o d u c e  a  s e e d .  L e s ­
p e d e z a  h a s  t w o  t y p e s  o f  f l o w e r s ,  o n e  o f  w h i c h  p r o d u c e s  
s e e d  w i t h o u t  i n s e c t  v i s i t s .  T h e  o t h e r  t y p e  m a y  p r o d u c e  
m o r e  s e e d s  w h e n  t h e  f l o r e t s  a r e  v i s i t e d  b y  i n s e c t s .  
A l s i k e  c l o v e r  r e q u i r e s  c r o s s - p o l l i n a t i o n  b y  i n s e c t s .  
I t  i s  a t t r a c t i v e  t o  h o n e y  b e e s ,  b u t  l e s s  s o  t h a n  s w e e t ­
c l o v e r ,  w h i c h  o f f e r s  c o m p e t i t i o n  f o r  p o l l i n a t o r s .  I t  
s h o u l d  b e  m a n a g e d  f o r  s e e d  p r o d u c t i o n  i n  a b o u t  t h e  
s a m e  w a y  a s  r e d  c l o v e r .  
C r o w n v e t c h  w i l l  n o t  s e t  s e e d  w i t h o u t  i n s e c t  v i s i t s .  
I t  i s  n o t  a t t r a c t i v e  t o  b e e s  a n d  p r o v i d e s  l i t t l e  n e c t a r  a n d  
p o l l e n  f o r  t h e m .  F o r  t h i s  r e a s o n ,  s e v e r a l  s t r o n g  c o l ­
o n i e s  o f  b e e s  t h a t  a r e  r e a r i n g  b r o o d  h e a v i l y  a r e  n e e d e d  
f o r  e a c h  a c r e  o f  c r o w n v e t c h  g r o w n  f o r  s e e d .  B e s t  r e ­
s u l t s  h a v e  b e e n  a c h i e v e d  b y  r o t a t i n g  n e w  c o l o n i e s  t o  
t h e  f i e l d  a t  a b o u t  w e e k l y  i n t e r v a l s .  
O t h e r  l e g u m e s ,  s u c h  a s  a l f a l f a ,  w h i t e  D u t c h  c l o v e r ,  
a n d  b i r d s f o o t  t r e f o i l ,  a l s o  r e q u i r e  c r o s s - p o l l i n a t i o n  b y  
i n s e c t s  b u t  a r e  n o t  u s u a l l y  g r o w n  f o r  s e e d  i n  I l l i n o i s .  
S o y b e a n s  a r e  a u t o m a t i c a l l y  s e l f - p o l l i n a t e d ,  u s u a l l y  
b e f o r e  t h e  b l o s s o m  o p e n s .  M a n y  k i n d s  o f  b e e s ,  i n c l u d ­
i n g  h o n e y  b e e s ,  v i s i t  s o y b e a n  f l o w e r s  b u t  d o  n o t  s e e m  t o  
h a v e  a n y  b e n e f i c i a l  e f f e c t  o n  y i e l d s .  
P o l l i n a t o r s  
B e e s  a r e  t h e  m o s t  i m p o r t a n t  p o l l i n a t o r s  o f  l e g u m e  
s e e d .  T h e y  a r e  w e l l  s u i t e d  f o r  t h e  j o b  b e c a u s e  m a n y  b e e  
s p e c i e s  p r e f e r  t h e  n e c t a r  a n d  t h e  p o l l e n  o f  l e g u m e s  t o  
t h a t  o f  o t h e r  p l a n t s .  T h e y  v i s i t  o n l y  o n e  s p e c i e s  o f  
p l a n t  a t  a  t i m e  a n d  t r a n s f e r  p o l l e n  f r o m  o n e  f l o w e r  
t o  a n o t h e r  o n  t h e i r  h a i r y  b o d i e s .  M a n y  d i f f e r e n t  k i n d s  
o f  s o l i t a r y  b e e s  v i s i t  l e g u m e s  i n  I l l i n o i s .  T h e s e  b e e s  
1 ,  
r  
S E E D  h a s  a l w a y s  b e e n  
p l e m e n t a l  i n c o m e  f o r  
s  t h e  m o s t  c o m m o n l y  
i s ,  w i t h  t h e  s t a t e  h a v ­
d u c t i o n  o f  r e d  c l o v e r  
a n d  s w e e t c l o v e r  a r e  
1 t i t i e s .  
e s s e n t i a l l y  s e l f - s t e r i l e  
i n s e c t s  t o  s e t  s e e d .  
,  m u s t  r e c e i v e  p o l l e n  
p r o d u c e  a  s e e d .  L e s ­
m e  o f  w h i c h  p r o d u c e s  
e r  t y p e  m a y  p r o d u c e  
i s i t e d  b y  i n s e c t s .  
l o l l i n a t i o n  b y  i n s e c t s .  
[ t  l e s s  s o  t h a n  s w e e t ­
1  f o r  p o l l i n a t o r s .  I t  
) d u c t i o n  i n  a b o u t  t h e  
w i t h o u t  i n s e c t  v i s i t s .  
I v i d e s  l i t t l e  n e c t a r  a n d  
1 ,  s e v e r a l  s t r o n g  c o l ­
a d  h e a v i l y  a r e  n e e d e d  
w n  f o r  s e e d .  B e s t  r e ­
L t i n g  n e w  c o l o n i e s  t o  
,  w h i t e  D u t c h  c l o v e r ,  
e  c r o s s - p o l l i n a t i o n  b y  
1  f o r  s e e d  i n  I l l i n o i s .  
! I f - p o l l i n a t e d ,  u s u a l l y  
k i n d s  o f  b e e s ,  i n c l u d ­
e r s  b u t  d o  n o t  s e e m  t o  
s .  
? o l l i n a t o r s  o f  l e g u m e  
j o b  b e c a u s e  m a n y  b e e  
p o l l e n  o f  l e g u m e s  t o  
o n l y  o n e  s p e c i e s  o f  
l I e n  f r o m  o n e  f l o w e r  
M a n y  d i f f e r e n t  k i n d s  
l  I l l i n o i s .  T h e s e  b e e s  
l i v e  a l o n e  a n d  n e s t  i n  t h e  s o i l ,  i n  p l a n t  s t e m s ,  ·  a n d  i n  
m a n y  o t h e r  p l a c e s .  T h e y  a r e  h i g h l y  e f f i c i e n t  p o l l i n a t o r s  
b u t  u s u a l l y  d o  n o t  d e v e l o p  s u f f i c i e n t  p o p u l a t i o n s  t o  s e t  
c o m m e r c i a l  c r o p s  o f  s e e d s .  T h e i r  n u m b e r s  h a v e  b e e n  
r e d u c e d  i n  I l l i n o i s  b y  c u l t i v a t i o n  o f  n e s t i n g  a r e a s ,  b y  
l a c k  o f  f o r a g e ,  a n d  b y  p e s t i c i d e s .  
B u m b l e  b e e s  a r e  s o c i a l  b e e s  t h a t  l i v e  i n  a  c o l o n y  
e s t a b l i s h e d  i n  t h e  s p r i n g  b y  a n  o v e r w i n t e r e d  q u e e n .  
E a c h  c o l o n y  m a y  h a v e  s e v e r a l  h u n d r e d  m e m b e r s  d u r ­
m g  t h e  s i n g l e  s e a s o n  t h a t  i t  l i v e s .  B u m b l e  b e e s  a r e  g o o d  
p o l l i n a t o r s ,  e s p e c i a l l y  o n  c r o p  p l a n t s ,  s u c h  a s  r e d  c l o ­
v e r ,  t h a t  h a v e  l o n g  f l o r e t s .  O n l y  r a r e l y ,  h o w e v e r ,  a r e  
t h e r e  s u f f i c i e n t  b u m b l e  b e e s  t o  s e t  a  g o o d  c r o p  o f  l e ­
g u m e  s e e d  o n  I l l i n o i s  f a r m s .  
O f  a l l  t h e  b e e s ,  h o n e y  b e e s  a r e  t h e  m o s t  i m p o r t a n t  
p o l l i n a t o r s .  T h e y  l i v e  i n  l a r g e  p e r e n n i a l  c o l o n i e s ,  c o n ­
t a i n i n g  u p  t o  6 0 , 0 0 0  b e e s ,  a n d  c a n  b e  m a n a g e d  a n d  
m o v e d  t o  p r o v i d e  t h e  p o p u l a t i o n  o f  b e e s  n e e d e d  f o r  
a n y  p a r t i c u l a r  c r o p .  T h e y  s h o w  p r e f e r e n c e s  f o r  c e r t a i n  
p l a n t s  a n d  o u r  m a n a g e m e n t  m u s t  t a k e  t h i s  b e h a v i o r  
i n t o  a c c o u n t .  I n  J u n e ,  f o r  e x a m p l e ,  w h e n  r e d  c l o v e r  i s  
i n  f i r s t  b l o o m ,  h o n e y  b e e s  a r e  b u s y  v i s i t i n g  o t h e r  m o r e  
a t t r a c t i v e  c l o v e r s  s u c h  a s  w h i t e  D u t c h .  I n  J u l y ,  w h e n  
r e d  c l o v e r  i s  i n  s e c o n d  b l o o m ,  h o n e y  b e e s  v i s i t  i t  r e a d i l y  
f o r  p o l l e n  a n d  d o  a  g o o d  j o b  o f  p o l l i n a t i n g  t h e  f l o w e r s .  '  
U n f o r t u n a t e l y  f o r  t h e  s e e d  p r o d u c e r  i n  I l l i n o i s ,  t h e  
n u m b e r  o f  h o n e y  b e e  c o l o n i e s  ( h i v e s )  i n  t h e  s t a t e  i s  
t o o  s m a l l  t o  p r o v i d e  e n o u g h  b e e s  t o  s e t  a  g o o d  c r o p  
w i t h o u t  b r i n g i n g  t h e m  t o  t h e  s e e d  f i e l d s .  T h e r e  w e r e  
o n l y  a b o u t  7 6 , 0 0 0  h i v e s  i n  I l l i n o i s  i n  1 9 7 0 ,  d o w n  S 9  
p e r c e n t  i n  2 0  y e a r s .  T h i s  n u m b e r  o f  b e e s  i s  n o t  s u f f i ­
c i e n t  f o r  l e g u m e  s e e d  p r o d u c t i o n  e v e n  i f  t h e r e  w e r e  n o  
o t h e r  w i l d  a n d  c u l t i v a t e d  c r o p s  t h a t  a t t r a c t e d  t h e m .  W e  
c a n  n o  l o n g e r  e x p e c t  t h a t  p o l l i n a t o r s  w i l l  b e  a u t o m a t i ­
c a l l y  a v a i l a b l e  f o r  t h e  c r o p s  w e  p l a n t .  
T o  p r o v i d e  a d e q u a t e  p o l l i n a t i o n  o f  a  l e g u m e  s e e d  
c r o p ,  y o u  m u s t  k n o w  w h a t  p o p u l a t i o n  o f  b e e s  i s  n e e d e d  
o n  t h e  b l o s s o m i n g  p l a n t s  a n d  t h e n  p l a c e  e n o u g h  h o n e y  
b e e  c o l o n i e s  c l o s e  b y  t o  a c h i e v e  t h e  d e s i r e d  p o p u l a t i o n .  
O n  m o s t  l e g u m e  s p e c i e s ,  o n e  b e e  p e r  s q u a r e  y a r d  w i l l  
s e t  a  c o m m e r c i a l  c r o p .  F o r  r e d  c l o v e r ,  t w o  o r  m o r e  
s t r o n g  c o l o n i e s  ( h i v e s )  p e r  a c r e  a r e  u s u a l l y  n e e d e d  t o  
p r o v i d e  a n  a d e q u a t e  b e e  p o p u l a t i o n  o n  t h e  f i e l d .  O n  t h e  
o t h e r  l e g u m e s  g r o w n  i n  I l l i n o i s ,  s u c h  a s  s w e e t c l o v e r ,  
o n e  c o l o n y  p e r  a c r e  i s  u s u a l l y  s u f f i c i e n t .  
:i n  p l a n t  s t e m s ,  a n d  i n  
~hly e f f i c i e n t  p o l l i n a t o r s  
c i e n t  p o p u l a t i o n s  t o  s e t  
e i r  n u m b e r s  h a v e  b e e n  
m  o f  n e s t i n g  a r e a s ,  b y  
i .  
n  
h u n d r e d  m e m b e r s  d u r ­
.  B u m b l e  b e e s  a r e  g o o d  
t h a t  l i v e  i n  a  c o l o n y  
o v e r w i n t e r e d  q u e e n .  
) l a n t s ,  s u c h  a s  r e d  c l o ­
l y  r a r e l y ,  h o w e v e r ,  a r e  
s e t  a  g o o d  c r o p  0  f  l e ­
l r e  t h e  m o s t  i m p o r t a n t  
) e r e n n i a l  c o l o n i e s ,  c o n -
c a n  b e  m a n a g e d  a n d  
) n  o f  b e e s  n e e d e d  f o r  
p r e f e r e n c e s  f o r  c e r t a i n  
l u s t  t a k e  t h i s  b e h a v i o r  
p I e ,  w h e n  r e d  c l o v e r  i s  
L l S Y  v i s i t i n g  o t h e r  m o r e  
D u t c h .  I n  J u l y ,  w h e n  
m e y  b e e s  v i s i t  i t  r e a d i l y  
p o l l i n a t i n g  t h e  f l o w e r s .  ­
r o d u c e r  i n  I l l i n o i s ,  t h e  
( h i v e s )  i n  t h e  s t a t e  i s  
~es t o  s e t  a  g o o d  c r o p  
e e d  f i e l d s .  T h e r e  w e r e  
' l o i s  i n  1 9 7 0 ,  d o w n  5 9  
l e r  o f  b e e s  i s  n o t  s u f f i ­
1  e v e n  i f  t h e r e  w e r e  n o  
h a t  a t t r a c t e d  t h e m .  W e  
a t o r s  w i l l  b e  a u t o m a t i ­
) l a n t .  
t i o n  o f  a  l e g u m e  s e e d  
l a t i o n  o f  b e e s  i s  n e e d e d  
e n  p l a c e  e n o u g h  h o n e y  
t h e  d e s i r e d  p o p u l a t i o n .  
~e p e r  s q u a r e  y a r d  w i l l  
c l o v e r ,  t w o  o r  m o r e  
~ a r e  u s u a l l y  n e e d e d  t o  
i o n  o n  t h e  f i e l d .  O n  t h e  
; ,  s u c h  a s  s w e e t c l o v e r ,  
f f i c i e n t .  
E v a l u a t i n g  p o l l i n a t i o n  
S e e d  p r o d u c e r s  s h o u l d  e v a l u a t e  t h e  p o l l i n a t i o n  a n d  
s e e d  s e t  o f  t h e i r  c r o p  d u r i n g  t h e  b l o o m  p e r i o d  t o  s e e  
i f  t h e r e  a r e  a d e q u a t e  p o l l i n a t o r  p o p u l a t i o n s .  T h i s  c a n  
b e  d o n e  b y  c o u n t i n g  b e e s  p e r  s q u a r e  y a r d  a n d  b y  e x ­
a m i n i n g  i n d i v i d u a l  f l o w e r  h e a d s  o r  r a c e m e s ,  a s  w e l l  a s  
b y  c h e c k i n g  t h e  a p p e a r a n c e  o f  t h e  e n t i r e  f i e l d .  U n p o l ­
l i n a t e d  c l o v e r  f l o r e t s  r e m a i n  f r e s h  a n d  u p r i g h t  f o r  
m a n y  d a y s .  A f t e r  b e i n g  v i s i t e d  b y  i n s e c t s ,  t h e  f l o r e t s  
w i l t ,  d r o o p  d o w n w a r d ,  a n d  t a k e  o n  a  b r o w n  c o l o r .  T h e  
p r e s e n c e  o f  l a r g e  n u m b e r s  o f  f r e s h - l o o k i n g ,  o p e n  f l o r e t s  
i n d i c a t e s  i n s u f f i c i e n t  n u m b e r s  o f  p o l l i n a t o r s  o n  t h e  
f i e l d .  T h e s e  f l o r e t s  w i l l  g i v e  t h e  e n t i r e  f i e l d  a  b r i g h t  
p i n k  c o l o r  i n  t h e  c a s e  o f  r e d  c l o v e r .  I f  m o s t  o f  t h e  
f l o r e t s  a r e  b e i n g  p o l l i n a t e d  q u i c k l y ,  t h e  f i e l d  w i l l  b e  
b r o w n e r  i n  c o l o r .  T h e  g r o w e r  s h o u l d  a r r a n g e  t o  b r i n g  
i n  a d d i t i o n a l  c o l o n i e s  o f  b e e s  i m m e d i a t e l y  i f  h e  d e t e c t s  
a  l a c k  o f  a d e q u a t e  p o l l i n a t i o n .  
P r o v i d i n g  b e e s  
H o n e y  b e e  c o l o n i e s  c a n  b e  r e n t e d  f r o m  c o m m e r c i a l  
b e e k e e p e r s  t h r o u g h o u t  I l l i n o i s .  M a n y  a m a t e u r  b e e ­
k e e p e r s  a l s o  h a v e  s u f f i c i e n t  c o l o n i e s  t o  r e n t  t h e m ,  b u t  
t h e y  u s u a l l y  l a c k  t h e  e x p e r i e n c e  a n d  m e a n s  f o r  m o v i n g  
t h e  h i v e s  w h e n  t h e y  a r e  n e e d e d .  
A  c o n t r a c t  o r  p o l l i n a t i o n  a g r e e m e n t  s h o u l d  b e  u s e d  
w h e n  r e n t i n g  b e e s  b e c a u s e  i t  e x p l a i n s  w h a t  i s  e x p e c t e d  
o f  b o t h  p a r t i e s  i n v o l v e d .  I t  a l s o  s p e c i f i e s  t h e  c o l o n y  
s t a n d a r d s ,  t i m i n g  o f  m o v e s ,  a n d  u s e  o f  p e s t i c i d e s .  P o l ­
l i n a t i o n  a g r e e m e n t  f o r m s  a r e  a v a i l a b l e  f r o m  y o u r  
c o u n t y  e x t e n s i o n  a d v i s e r  o r  f r o m  t h e  E x t e n s i o n  A p i ­
c u l t u r i s t ,  1 0 7 B  H o r t i c u l t u r e  F i e l d  L a b o r a t o r y ,  U n i ­
v e r s i t y  o f  I l l i n o i s ,  U r b a n a ,  I l l i n o i s  6 1 8 0 1 .  
A  c o l o n y  u s e d  i n  l e g u m e  s e e d  p o l l i n a t i o n  s h o u l d  c o n ­
s i s t  o f  t h e  f o l l o w i n g  e l e m e n t s  a t  t h e  m i n i m u m :  
•  A  t w o - s t o r y  h i v e  ( o r  e q u i v a l e n t )  .  
•  F i v e  o r  s i x  f r a m e s  c o n t a i n i n g  6 0 0  t o  8 0 0  s q u a r e  
i n c h e s  o f  b r o o d .  
•  E n o u g h  b e e s  t o  c o v e r  1 0  f r a m e s .  
•  A  l a y i n g  q u e e n .  
•  1 0  t o  2 0  p o u n d s  o f  r e s e r v e  h o n e y ,  a n d  r o o m  f o r  
h o n e y  s t o r a g e .  
•  T h e  c o l o n y  s h o u l d  b e  f r e e  o f  d i s e a s e .  
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Growers who rent bees should learn to evaluate the 
colonies themselves or should at least have the bee­
keeper show them the makeup of representative colo­
nies if there are questions about standards. 
Place the bees in or beside the legume fields after 
bloom begins but before the amount of bloom has 
reached about 10 percent. This timing allows the bees 
to begin visiting the field immediately and provides the 
greatest potential seed set. The bees may be placed in a 
single location on fields 10 to 15 acres in size. As field 
size increases, or on long fields, it is better to place the 
bees at two or more locations around or in the seed 
field. Remove the bees when the field looks brown and 
no new blossoms can be seen. 
Management 
Pollination is the critical factor in legume seed pro­
duction, but it can make a crop only if all other man­
agement practices are sound. These include production 
of a good stand of an adapted variety, adequate nutri­
ents, control of weeds and insect pests, and proper 
harvesting. Potentially harmful insect populations on 
the crop must be controlled before the bees are brought 
to the field. During bloom no highly toxic insecticides 
should be used without first moving the bees. Moder­
ately toxic or nontoxic materials can be used if proper 
precautions are taken. Circular 940, Pesticides and 
Honey Bees, rates insecticides for their hazard to bees 
and explains the necessary precautions when they are 
used around the hives or on plants visited by bees. 
Plan to produce red clover seed only on the second 
crop in Illinois because of the lack of suitable polli­
nators earlier in the season. Cut the first crop for hay 
in June and be ready to move bees to the field when it 
comes into bloom the second time. 
Resu Its to be expected 
There is no magic in the pollination process, and 
adequate pollination alone will not necessarily guar­
antee a seed crop. However, where all other crop pro­
duction factors are favorable, pollination by an ade­
quate bee population will insure a good crop. Research 
on legume seed production has shown that soil pH and 
fertility level, insect control, and adequate pollination 
are the keys to' a better crop. The biggest single nega­
tive factO'r is inadequate pO'llination. In the Midwest, 
the prO'per use O'f one to' twO' hives O'f bees per acre of 
red clover has usually increased yields one to three 
bushels per acre . Results are generally better on large 
fields than on small fields. 
The best average yields in experiments with red 
clover seed productiO'n have been as much as 12 times 
above those attained on the farm. If growers in Illinois 
could attain yields comparable to those attained in the 
experiments, a yield O'f as much as 960 pounds of seed 
per acre could be expected. It is unlikely that this level 
of production can be attained O'n the farm, but it is not 
unreasonable to' expect yields of 200 to 300 pounds (4 
to' 5 bushels) of red clover seed rather than the usual 
60 to 100 pounds when conditions are favorable and a 
good population O'f pollinator bees is in the seed field 
throughout the blooming period. 
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